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Abstract of JP 2000354137 (A) 
PROBLEM TO BE SOLVED: To make a reader 
small in size as a whole, low in cost and high in 
image reading speed by reading an image even in 
an acceleration/deceleration state. SOLUTION: The 
acceleration/deceleration of a motor 29 is controlled 
by a speed control pattern in a trapezoidal shape 
stored in a memory 27, and a CPU 26 allows a clock 
revision circuit 30 to revise a clock period in a main 
scanning in response to a drive speed of the motor 
even in a sate of acceleration/deceleration of the 
motor. Thus, a CCD or a CIS reads an image even 
in the state of acceleration/deceleration. 
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(54) IMAGE READER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a reader small in 
size as a whole, low in cost and high in image reading 
speed by reading an image even in an 
acceleration/deceleration state. 

SOLUTION: The acceleration/deceleration of a motor 29 
is controlled by a speed control pattern in a trapezoidal 
shape stored in a memory 27, and a CPU 26 allows a 
clock revision circuit 30 to revise a clock period in a main 
scanning in response to a drive speed of the motor even 
in a sate of acceleration/deceleration of the motor. Thus, 
a CCD or a CIS reads an image even in the state of 
acceleration/deceleration. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln an image reader which performs vertical scanning to a direction which intersects 
perpendicularly with horizontal scanning and a scanning direction for every line of a manuscript 
by an image reading part, and reads a picture of a manuscript by moving a manuscript and an 
image reading part relatively by a motor, An image reader having established a clock period 
alteration means which makes a clock period of horizontal scanning change according to 
rotational speed of a motor at the time of a means which carries out speed adjusting control of 
the motor, acceleration before and after a motor maintains the degree of constant speed, or a 
slowdown, and making image reading possible at the time of acceleration or a slowdown. 
[Claim 2]The image reader according to claim 1 with which a clock period alteration means 
asks for a cycle per one clock for every line with a following formula. 
A clock number which needs to be sent per cycle =(period which does not take out a time 
[ when one line goes to the next line ]-clock from the present line) /1line per one clock [Claim 3] 
The image reader according to claim 1 or 2 which was provided with a table which memorizes 
shading correction data in every line at the time of said acceleration or a slowdown, and was 
provided with a means to amend image data read at the time of acceleration or a slowdown for 
every line, with this shading correction data. 

[Claim 4]With shading correction data which is provided with a table which memorizes the 
maximum at the time of said acceleration or a slowdown, and the minimum shading correction 
data, and is obtained from this greatest and minimum shading correction data by interpolation. 
The image reader according to claim 1 or 2 provided with a means to amend image data read 
at the time of acceleration or a slowdown for every line. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to image readers, such as a flat bed type image 
reader and a device (SPF) which performs image reading by conveying a manuscript. 
[0002] 

[Description of the Prior ArtJThe flat bed type image reader which lays a manuscript on a clear 
glass board, floodlights from a lower part to a manuscript surface, carries out a manuscript 
scanning with line sensors, such as CCD, and performs image reading, In image readers, such 
as SPF which perform a manuscript scanning with line sensors, such as CCD and CIS, and 
performs image reading while feeding paper to a manuscript with a feed roller. Whenever it 
performs the scan of one line of a manuscript (horizontal scanning), what only one step moves 
the relative position of a manuscript and an image reading part for by a motor (vertical 
scanning) is required. In this case, the vertical scanning to the direction which intersects 
perpendicularly with horizontal scanning and a scanning direction needs to synchronize, and a 
vertical scanning direction must not be made to carry out 1 step moving in the stage which 
horizontal scanning has not ended yet. 

[0003]Then, drive a motor with big torque and almost is made to drive at uniform velocity from 
the beginning conventionally, as shown in JP,8-65524,A, When it enabled it to always take a 
synchronization, or horizontal scanning and vertical scanning carry out speed adjusting control 
of the motor and become the degree of constant speed by this, horizontal scanning and 
vertical scanning are synchronized and it is made to perform image reading. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, in the method of shortening time until it will 
be in a constant-speed degree state using the motor of big torque. Since enlargement and 
heavy-price-izing of a motor were not able to be avoided and speed in a constant-speed 
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degree state was not able to be made quick enough, either, there was a problem that 
manuscript reading speed could not be gathered. 

[0005]ln the method of starting manuscript reading, when it is in the constant-speed degree 
state by carrying out speed adjusting control of the motor, since image reading could not be 
performed during acceleration and deceleration, the acceleration/deceleration space was 
needed for the vertical scanning direction, and there was a fault that the whole part device will 
be enlarged. 

[0006]The purpose of this invention is made to perform image reading during acceleration or a 
slowdown, and there is in providing the image reader which realizes miniaturization of the 
whole device, low-pricing, and improvement in the speed of image reading. 
[0007] 

[Means for Solving the Problem]This invention is provided with the following composition in 
order to solve the above-mentioned technical problem. 

[0008](1) By making it move relatively by a motor, a manuscript and an image reading part. In 
an image reader which performs vertical scanning to a direction which intersects 
perpendicularly with horizontal scanning and a scanning direction for every line of a manuscript 
by an image reading part, and reads a picture of a manuscript, A means which carries out 
speed adjusting control of the motor, and a clock period alteration means which makes a clock 
period of horizontal scanning change according to rotational speed of a motor at the time of 
acceleration and deceleration before and after a motor maintains the degree of constant speed 
(at the time of acceleration or a slowdown) were established, and image reading was made 
possible at the time of acceleration and deceleration. 

[0009]An image reader of this invention is applied to a device to which a manuscript and an 
image reading part are relatively moved by a motor. For example, a FURATO bed type image 
reader which performs image reading by laying a manuscript on a clear glass board and 
carrying out vertical scanning of this manuscript surface with line sensors, such as CCD and 
CIS, from a lower part as mentioned above, SPF which feeds paper to a manuscript with a 
feed roller, and performs image reading with line sensors, such as CCD and CIS, during 
conveyance of a manuscript is applicable. 

[0010]As for a motor, the so-called speed control of trapezoidal shape of a starting -> 
acceleration -> constant-speed -> slowdown is performed. As a motor which performs such 
control, a stepping motor and a DC servo motor are used, for example. A stepping motor is a 
motor which changes rotational speed synchronizing with an input clock, and a DC servo 
motor is a motor which can change rotational speed substantially by changing driving current 
according to a difference of an input clock and a clock which changed real speed. 
[0011]ln this invention, a clock period alteration means carries out change control of the clock 
period of horizontal scanning according to rotational speed of a motor from the acceleration- 
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and-deceleration time of a motor. Although motor control is performed based on speed control 
patterns of trapezoidal shape beforehand set up when controlling a motor, Since a control 
section knows rotational speed of a motor in each timing at the time of speed adjusting control 
and constant-speed degree control, it changes a clock period of horizontal scanning so that 
vertical scanning and horizontal scanning may synchronize based on this. Since image reading 
will be performed at horizontal-scanning speed according to it by this if what kind of speed 
rotational speed of a motor is, at the time of manuscript reading, reading can be started from 
the acceleration time of a motor, and it can read at the time of a slowdown. Even if it does not 
use a motor which can shorten time from a manuscript read start to an end, and has big torque 
by this, speed at the time of constant speed can be made quick, and moreover, it can be made 
a small image reader without an acceleration/deceleration space. 

[0012](2) A clock period alteration means is a following formula about a cycle per one clock for 
every line, and is eye **. 

[0013]A cycle per one clock for every clock number line which needs to be sent per cycle = 
(period which does not take out a time [ when one line goes to the next line ]-clock from the 
present line) /1line per one clock is actually called for by the above-mentioned formula. Here, if 
1 pixel shall be read with one clock, a required clock number sent to per line will be a pixel 
number which per line should read. Time when one line goes to the next line from the present 
line is decided by rotational speed of a motor in the timing, and resolution of a vertical 
scanning direction. For example, if resolution of a vertical scanning direction sets to 300dpi, 
since it is set to 25.4mm/300**84.6micrometer, the above-mentioned time for one line to 
progress can be found by **(ing) these 84.6 micrometers with revolving speed of a motor. 
Therefore, it asks for revolving speed of a motor from speed control patterns of trapezoidal 
shape first, a period which does not send a clock from time obtained by this when one line 
progresses is lengthened, this is **(ed) with a clock number per line, and a cycle per one clock 
is computed. 

[0014](3) It has a table which memorizes shading correction data in every line at the time of 
said acceleration and deceleration, and has a means to amend image data read at the time of 
acceleration and deceleration for every line, with this shading correction data. 
[0015]Although a publicly known shading compensation is performed to a read picture, the 
output of CCD or CIS must also prepare shading correction data according to this, if a clock 
period changes, in order to be dependent on a cycle of a clock. Then, since a clock period 
changes for every line at the time of acceleration and deceleration, shading correction data is 
also given on a table for every line. 

[0016](4) It has a table which memorizes the maximum at the time of said acceleration and 
deceleration, and the minimum shading correction data, and has a means to amend image 
data read at the time of acceleration and deceleration for every line, with shading correction 
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data obtained from this greatest and minimum shading correction data by interpolation. 
[0017]Since capacity of a table will become large if shading correction data for every [ in 
acceleration and deceleration ] line is prepared on a table, Shading correction data 
corresponding to the longest clock period, and shading correction data corresponding to the 
shortest clock period, That is, only the greatest and minimum shading correction data is 
memorized on a table, and it asks for shading correction data for every line with interpolation 
from this shading correction data. Thereby, a table is made into a small thing. 
[0018] 

[Embodiment of the lnvention] Drawing 1 is an outline lineblock diagram of a flat bed type 
image reader. CCD1 is an image reading element and it can read the image data for one line 
at once. The lens 2 is arranged ahead [ this ], the light source 3 is arranged under the 
manuscript stand 4 which consists of clear glass, and the catoptric light of a manuscript 
surface enters into CCD1 via the 1st mirror 6, the 2nd mirror 7, the 3rd mirror 5, and the lens 2. 
It is stored by the read-head part 8, this read-head part 8 moves to a vertical scanning 
direction (longitudinal direction of a figure), and each of above-mentioned elements except the 
manuscript stand 4 perform a manuscript scanning. 

[0019] Drawing 2 shows the partial composition of the flat bed type image reader in the case of 
replacing with above-mentioned CCD and using CIS10. In the case of CIS, the light source is 
contained in the inside and a picture is read through the selfoc lens which is not illustrated. 8' 
is a read-head part which moves to right and left and performs a manuscript scanning, and 
CIS10 is being fixed in this. 

[0020] Drawing 3 is a lineblock diagram of the whole flat bed type image reader. It is connected 
to the timing belt 1 1 and the read-head part 8 is driven to a longitudinal direction by driving the 
motor 13 connected with the belt pulley 12 of the couple arranged at right and left. The motor 
13 comprises a stepping motor or a DC servo motor. 14 shows the main part of a manuscript 
reader (scanner). 

[0021]Drawing 4 is a lineblock diagram of the control section of a described image reader. 
[0022]The image data read with the line sensor 20 which comprises CCD or CIS is sent to the 
analog front end (AFE) 21 having contained gain amplifier and an A/D converter. The image 
data by which the A/D conversion was carried out is sent to the image processing portion 22, 
and line amendment, a shading compensation, etc. are performed here and it is sent to the 
hosts 24 and printing machines, such as a personal computer, by SCSI connector 23. The 
image processing portion 22 is driven with the clock generated with the transmitter 25. 
[0023]The memory 27 which memorized the speed control patterns of the trapezoidal shape 
for a motor drive is connected to CPU26, and the driver 28 is driven based on these speed 
control patterns. Speed adjusting control of the motor 29 is carried out by this driver 28. 
[0024]After a manuscript read start, although CPU26 carries out drive controlling of the motor 
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29 based on the above-mentioned speed control patterns, it controls simultaneously the clock 
altering circuit 30 which consists of PLL circuits, and carries out change control of the clock 
period of the scanning direction of CCD or CIS20 for every line. This clock altering circuit 30 
outputs the clock of division and the predetermined cycle which carries out **** double and is 
obtained by this to the control signal generator 32 for the input clock from the transmitter 31 
according to the directions from CPU26. The control signal generator 32 performs horizontal 
scanning by CCD or CIS based on the clock from the above-mentioned clock altering circuit 
30, and outputs the signal SH (shift signal) to CPU26. This SH is a synchronized signal 
generated like the after-mentioned at the time of the read start of one line, and signal length is 
equal to the time when one line progresses. 

[0025]Drawing 5 shows the speed control patterns of the trapezoidal shape set as the above- 
mentioned memory 27. Image reading is started, the motor 29 is accelerated (acceleration 
period P1), and it will be in a constant-speed state (constant-speed period P2), and it slows 
down (deceleration period P3), and reading of a manuscript is ended. After ending manuscript 
reading, a read-head part is reversed, but he is trying to return the control pattern of the 
trapezoidal shape at this time to a home position at high speed by lengthening an acceleration 
period and a deceleration period like A of a figure unlike the time of manuscript reading. 
[0026] Drawing 6 shows the signal wave form from the control signal generator 32 to CCD. 
[0027JCCD is driven in each signal of SH, phi 1, phi 2, RS, and CP inputting, as shown in a 
figure. The interval period a of SH is coincided with the reading speed of one line. That is, 
CPU26 asks for the interval period a of SH based on the reading speed of one line determined 
according to the rotational speed and resolution for driving the motor 29, and it determines the 
clock period of phi 1 and phi 2 so that this interval period a may be obtained. This phi 1 and phi 
2 support the reading speed in every pixel of CCD, and the clock altering circuit 30 generates 
this phi 1 and phi 2. RS is a reset signal and CP is a clamp signal, and it is used in order to 
perform reset and a clamp by a pixel unit, respectively. 

[0028]As mentioned above, although CPU26 determines that the clock phi 1 and the cycle of 
phi 2 will coincide the speed which progresses one line by a motor during the interval period a 
of drawing 6 , It asks for the cycle per this one clock with the clock number which needs to be 
sent per (the period which does not take out a time [ when one line goes to the next line ]-clock 
from the present line) / 1 line. 

[0029]The time when one line goes to the next line from the present line is the above- 
mentioned interval period a, and is the time when one line progresses by the motor 29. If the 
resolution of a vertical scanning direction sets to 300dpi now, the migration length for one line 
by the motor 29, Since it is 300**25.4 mm/84.6 Ma mum, the above-mentioned interval period 
a can be found by **(ing) migration length for this one line at the speed of the motor 29 which 
can be found with the speed control patterns of drawing 5 . The periods which do not take out 
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the clock of the above-mentioned formula are b and b' in drawing 7 . The clock number which 
needs to be sent to per line is a clock number of phi 1 and phi 2. Therefore, the cycle per 
[ equivalent to c of drawing 6 1 one clock can be found by calculating the above-mentioned 
formula. CPU26 controls this clock altering circuit 30 so that the clock of the cycle of this c is 
outputted from the clock altering circuit 30. 

[0030]By the above control, the synchronization of horizontal scanning and vertical scanning 
can be taken during an acceleration period, and image reading can be performed. Similarly, 
image reading can be performed during a deceleration period. Since image reading can be 
performed after all in all the fields of the fields P1-P3 shown in drawing 5 , as compared with 
the conventional device which was performing image reading only in the field P2, image 
reading of the manuscript in a short time can be performed more. 

[0031]Although CPU26 performs linear amendment and a shading compensation to the image 
data read as mentioned above, shading correction data needs to prepare the amendment data 
for every line, in order to be dependent on the clock period at the time of horizontal scanning. 
Then, he forms the table 33 for shading correction data separately, and is trying to give 
CPU26. Although it may be made to have a way of having shading correction data for every 
line of every, i.e., a clock period, as shown in drawing 7 (A), the whole table will become large 
if it does in this way. As shown in drawing 7 (B), then, the greatest shading correction data and 
the minimum shading correction data, That is, it is also possible to prepare only shading 
correction data in case shading correction data and a clock period in case a clock period is the 
longest are the shortest, and to obtain the shading correction data in each line by interpolating 
calculation using these two. Shading correction data can calculate the value of an intermediate 
stage almost correctly by this interpolating calculation, in order to change almost linearly 
between the values at the time of being a value in case a clock period is the shortest, and the 
longest. 

[0032]Although the clock altering circuit 30 which consists of PLL circuits was used as a circuit 
which changes a clock period in the example shown in drawing 4, it can replace with this and a 
VCO circuit can also be used. Drawing 8 is a lineblock diagram of the control section at the 
time of using this VCO circuit. In composition, the point which is different from the example 
shown in drawing 4 is a point of having formed D/A converter 41 which supplies the signal of a 
voltage level to the clock altering circuit 40 which replaces with the clock altering circuit 30 
which consists of a PLL circuit of drawing 4 , and consists of VCO circuits, and this VCO circuit. 
A VCO circuit is a circuit which generates the clock which changed the cycle according to the 
input voltage from D/A converter 41 based on an input reference clock. About circuits other 
than this, it is the same as that of the example shown in drawing 4 . 

[0033]Next, when CIS is used as a line sensor for reading, a signal as shown in drawing 9 is 
supplied. CIS can be driven by giving the clocks CLK and SI. It is necessary to give LEDr for 
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making each LED which hits a light source turn on, LEDg, and LEDb. The control signal 
generator 32 forms these signals. In CIS, it is required to coincide 3 times of the interval period 
a of SI with the reading speed of one line. One cycle of the clock CLK is equivalent to the 
reading speed in every pixel like CCD. 

[0034]lt asks for the formula which asks for the cycle per one clock like the case of CCD with 
the clock number which needs to be sent per (the period which does not take out a time [ when 
one line goes to the next line ]-clock from the present line) / 1 line. 

[0035]ln the above-mentioned formula, time for one line to go to the next line from the present 
line is 3 times the interval period a of SI of drawing 9 . In the case of CIS, the period which does 
not take out a clock does not exist. The clock number which needs to be sent to per line is a 
clock number of the clock CLK. Therefore, the cycle per one clock is set to b of drawing 9. 
[0036]Although the above-mentioned embodiment showed the flat bed type image reader, the 
structure of SPF is shown in drawing 10 as other embodiments. 

[0037]lf a manuscript is laid in the manuscript mounting base 40 and a manuscript is fed to an 
inside by the feed roller 41 , the manuscript of one sheet will be separated by the manuscript 
SABAKI part of the feed roller 42 and the retard roller 43, and it will be sent to an inside. In a 
manuscript SABAKI part, the feed roller 42 rotated to the manuscript transportation direction, 
the retard roller 43 is reversed, and only one sheet is sent to a manuscript reading section by 
this operation. A manuscript reading section is countered CIS40 and the shading roller 44 is 
arranged. Sending a manuscript with this shading roller 44, a manuscript scanning is 
performed by CIS40 and a picture is read. The manuscript after reading is discharged by the 
manuscript discharge part 46 with the discharge roller 45 of a couple. 

[0038]The control section besides a figure is the same as that of what was shown in drawing 4 
or drawin g 8. In this SPF, in order to perform image reading during the acceleration and 
deceleration of a motor, it is not necessary to establish sufficient distance for acceleration 
between the feed roller 41 and CIS40. For this reason, the whole device can be constituted 
compactly. A scan may stop for the sake of convenience of the printing unit, a host (when a 
communication buffer becomes full etc.), but since image reading can be performed even if it 
does not accelerate, when beginning to send again after that, it is not necessary to return a 
manuscript by acceleration distance. 

[0039]Although it is desirable to carry out [ at both times of acceleration and a slowdown ] as 

for image reading, it may be made to perform image reading by either. 

[0040] 

[Effect of the lnvention]lt is not necessary to establish the acceleration/deceleration space of a 
motor in a device, and, according to this invention, that whole part device can be miniaturized. 
In order to form the means which carries out speed adjusting control of the motor, even if it 
does not use the big, large-sized motor of torque, image reading can be performed at high 
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speed. Although a manuscript scanning may stop on the way for the sake of convenience of 
the printing unit, a host, when beginning to read again in such a case, it is not necessary to 
return a manuscript. 

[0041 ]ln this invention, since it has shading correction data as a table for every line, in a part 
for a full line, the shading compensation of the read image data can be carried out correctly. 
[0042]lf it has shading correction data corresponding to a part for the full line at the time of 
acceleration and deceleration, the capacity of a table will become large, but. Intermediate data 
can make capacity of a table small by asking with interpolation based on these data only using 
the greatest and minimum shading correction data. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing H The important section lineblock diagram of the flat bed type image reader which is 
an embodiment of this invention 

[Drawing 21 The important section lineblock diagram at the time of using CIS for a read element 

[Draw in g 3]The outline lineblock diagram of the whole flat bed type image reader 
[Drawing 41 The lineblock diagram of a control section 

[Drawing 5] The figure showing the speed control patterns of trapezoidal shape 
[ Draw ing 6]The figure showing the signal wave form supplied to CCD 
[Drawing 71 The table which memorizes shading correction data 
[Drawing 8] The figure showing other examples of a control section 
[Drawing 9]The figure showing the signal wave form supplied to CIS 

[Drawing 10] The important section lineblock diagram of SPF which is other embodiments of 
this invention 

[Translation done.] 
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DRAWINGS 

[Drawing 1] 
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[Drawing 2] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 9] 



CLK 
SI 



■ _jt_ji_jljl-J1^::::: fL_TLJi--n-_JU 



:i_TLJUJLJLJ' 



LEUr 
<LEDg,LEDb) 



[Drawing 10] 
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